Truss analysis and length measurements were made on 168 striped red mullet Mullus surmuletus. Multivariate statistical analyses with principal component analysis and partial redundancy analysis (pRDA) were used on these measurements to evaluate the influence of maturity, sex and geographical area distribution on body shape. Truss measurements were important to quantify and discriminate changing body shape, presumably due to changing environmental conditions. Sexual dimorphism was not observed and juveniles could be distinguished from adults based on their body shape. More importantly, M. surmuletus occurring in different geographical areas could be differentiated using this method. Based on pRDA, a significant difference of head morphological dimensions was observed between populations occurring in the eastern English Channel and those occurring in the Bay of Biscay, suggesting that fish from these areas could represent two subpopulations.
Introduction 57 Striped red mullet Mullus surmuletus (L. 1758) is an economically important species in the 58
As a result, morphological analysis offers a rapid and inexpensive method for population or 107 subpopulation structure identification. 
Image analyses 150
Each individual was photographed using a digital camera. A calibrated image of each 151 individual (positioned head on the left and deployed fins) was obtained using the Optimas 6 152 software (Anonymous, 1996) . This software was used to enable identification of homologous 153 points or landmarks and to calculate distances between these points.
The Truss network method (Strauss & Bookstein, 1982 ) was used and 10 landmark points 155 were identified on the outline of the body (head: 1-2; dorsal fin: 3; adipose fin: 4-5; caudal 156 fin: 6-7; anal fin: 8-9; pelvic fin: 10; see Fig. 2 ). Three categories of clearly defined 157 landmarks are identified: Type 1 is a mathematical point such as a local juxtaposition of two 158 different tissues (3-7, 9-10), Type 2 is a point marking the geometrical structure of the 159 individual (1-2) and Type 3 is based on another structure or point (8) (Slice et al., 1996) . 160
Consequently from these 10 selected points, 21 segments (or distances) are established and 161 measured with a precision of 0.001 mm (Fig. 2) . 162
Data processing 163
To investigate possible variations of fish shape according to five explanatory variables 164 (geographical area, maturity, body length, body mass and sex), the normal distribution of 165 segments was checked using kurtosis and skewness coefficients. 
Results

178
Principal component analysis of truss variables reveals that the first principal component 179 accounts for 96.7% of the total variance. There is an unbiased correlation between segments, 180 body size and body mass which is directly related to individual size (Fig. 3) . 181
The strong correlation with the fish size potentially masks morphological differences between 182 sexes and geographical sectors. A pRDA was therefore carried out ( (Fig. 4) . 185
Likewise, the pRDA does not reveal any significant sexual dimorphism (p=0.134). However, 186 this analysis clearly separates individuals from the Bay of Biscay (EVHOE) from those of the 187
Eastern English Channel (CGFS). Segments D1-2, D1-3, D1-10, D2-3 and D4-5 are 188 associated to the EVHOE survey ( variation may be greater than the differentiation found at the genetic level (Stepien et al., 244 1994) . These morphological differences between habitats, could, to some extent, reflect 245 phenotypic plasticity (Mamuris et al., 1998b; Uiblein et al., 1998) . In this study, the 246 significant morphometric divergence observed could indicate isolation between these two 247 populations. Fage (1909) likely to be related to trophic differences and exposure to various environmental conditions in 268 different habitats during important developmental periods. Genetic, otolith and trophic 269 characterisation studies are future research programs that can be combined to this method to 270 achieve a more reliable determination of stock structure, which is critically relevant to its 271 successful management. 272
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